Upsala, January 27. 1935.

mpl. Ty

Dear Prcressor Heliaelberger.

First I wisa to thank you for yocur letters of November 30th
and December 13tn.

I have not yet gct the sauple of lipclid-free thyrcglobulin frcm
Dr.Cavett, sc¢ I wonder 1f he has had a sample ready.

I nave discussed ycur prcpcsal of ailviding tne work over two ar-
ticles witu professcr Sveaberg, but L% nhe thougnt 1t Just as goocd to
keep the whele insiae cone artigle, but he propcsed tc change the cronc-
logical crder of the dirferent divisions in the way I have dcne now in
the MS; ne found it wore natural tc have the iscelectric pcint section
befcre tne centr1fuge work.

We found 1t necessary to extend the section about the sedimentation
constant scuewhat, anu I found 1t necessary to recalculate the run noc:
20, because it wus quite cbvious that there were twc components present,
wnich could ve calculated separately.

Professor Svedlelrg has added thne small note Jjust before *summary®
about tune grants, because the whole expenses ccnnected with the centri-
fuges are paild frow these grants.

The value for tne molecular welght I gave you in my letter of No-
vewber 19th is not correct, tne correct value is about 650-700 000, but
you only get this value, when the concentration is higner than # %;

velow this concentraticn there ls a rather strong dissociaticn taking
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place. We aid not find tais error (in the measurements), before we got
the values calculated for a second wavelength, then the values for the
concentration gradient in the cell wculd not at all cerrespond, and we
had t¢ control all the cld measurements, and tihen we found that there
was a very big error in cne of the fundamental measurements (0,5 mm,
taat i1s equal t¢ a whele turn on the dlal on the measuring microsccpe)
in 4 or uue Calculated 6 equilivrium runs. These measurements were made
by & new girl we had tc asslst mlss Norling, but we nad ne7gnly for

& snort time, because spne was gquite impcessible for these measurements.
Wnen we taen got tpe equilibrium runs recaliculatea, they showed a very
streng arift in toe vaiues for the lower concentraticns as you see in
the equilibriwu run tables, but at toe concentrations from about 4 %
and upwaras tane calculated molecular welgnt seews to be ratier constant;
yet the tayrcglcbulin is always containing scume nlgher molecular compe-
nents. Unaer taoese conditions (strong amd changing dissoclaticn and
more mcleculaxr species) it 1s not allowed (as I tocld you here in yUpsala)
tc use the expreséion we Ilrst used for the preliminary calculation cf
equillbrium runs nc.l, but toe metncd I nave aerived ror tue calculation
¢l tine uaiclecular welght 1is alsc not s8¢ sure in this case as it will
usually be, vecause one has to extrapclate tne ccncentration curve
quite & bit aue to tone impossibility (caused by the high molecular com-
ponent ) of measuring tae plate quite aown to the bottom of the cell.
Tnls means that the error in these equilibrium runs could perhaps be
scue 5-10 , but tue valueé glven are probably ratner too low than too
flgh. In case of tae allute solutlon these equillbrium runs are ratner

uncertain, sc that they cannot give any informaticns about the size and

amount of tue ulssoclatlion prcaucts. The sealmentation velocity runs

tell us toC tuat tuere is a strong disscclation taking place, ﬁnen the
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concentrations decrease below % %. Tnis dissoclaticn 1s causing the
strongly sloping baselline you generally found 1n tae veloclity runs,
wnére you in nearly all tne experiments used a concentration much lower
than § % (about 0,17 %); in the single run, nc.l7, witn a higher con-
centration the sloping baseline nas alsappeared. 1 propose that we in-
troduce two more rigures (no.3 and 4) sacwlng the punctometer curves cof
tae twe runs nc. 17 and 14. You would pernaps be sc kind as to get these
and tune electropncrese figure drawn like the rig.2, sc¢ that they may be
all allke.

This strong disscclation by dilution 1is pernaps of scuwe physiologl-
cal interest, but I have not lntroduced anything about tais in toe uS,
because I toink 1t much better, If you yoursell make the necessary change
in *Discussion®. Tae swall alterations made in this part are made by
ﬂ%ofeésor Svedberyg. You see, 1t is very easy to get qulte a number cf
aifferent nemocyanins wilth botan nigher and lower molecular welghts.

In *Discussionv I toink that the part woere you speak about the
old preparations shculd pernaps ve changed scmewhat; it is correct that
tne sedlmentation constant of the main cemponent 1s the same, but this
maln cocupcnent is just xaExsameé in old preparations a much smaller part
¢f the total proteln piesent, especlially in the case of the human thyrc-
giobulin, wnlca inalcates that a change in the protein (taken as a
wacle ) 1s taking place. It woulua pernaps be poessible just by a new pre-
cipitation of}tne thyrcglobullin tc get a new preparaticn quite as homosa
genecus as the Iresnly prepared tayroglcvulin.

I woender 1f cune can say tnat thyroglcoobulln has an unusually low
;soelectric peint. Tiselius has found the iscelectric pocint for norse
seruw albumin at pH 4,80, by later deterwinations I have always found

nearly tue same or pernaps a little lower value. The Acrse serum glcbu-
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lin gas an iscelectric point cof about pH 5,5, but we know notnilng about
the isceleciric pcint for the hog albumin and globulin, and they may be
lower tihan thcse of the ncrse, I have very cften thought of making the
iscelectric pcint uveterulnations cn quite a lot of serum albumins and
glovulins frow alfferent specles, but 8¢ far I have nct ot the time
t¢ dG sG.

I really think that tols werk cn the thyroglcobullin has been very
interesting and taat 1t vugat tc be continued on airferent parts, but
I aw afrald toat it would be too long now to start a discussion with
you about toat, but pernaps soue cf yocur assistants are later on coming
tc Upsala?

I have forgctten to alk Professor Svedberg whether he has made any
arrangements wita yocu a8 regard tc the reprints; generally they want tc
Zet (or buy) 200 exp. ror tae institute.

would you please be sc kind to ccrrect at least the english in
tie places in the MS I nave written? I regret very much that we can't
nave tae possibiiity ¢f alscussing the whole MS togetier perscnally,
that would nave been very interesting.

At last I wisn to beg you to excuse me for naving been sc late with
the MS.

Wita my kinaest regards tc you ana Mrs.Heldelberger,

Sincerely

Wl 0. Pedecde,.



